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Amendments to the Claims : 

Tliis Listing of Claims will replace all prior versions, and listings, of claims in the 
application. 

Tjxtmg of Claims : 

Claims 1-49 (canceled). 

Claim 50(cuir«nQy amended). A plosmid DNA polynucleotide which is 
non-replicating upon m vivo introduction into a mammalian cell and induces the co- 
expression in the cell of [a; least] two gmt-, wnducfcLor [and not more than | three gene 
products, comprising: 

a) a first transcriptional promoter whinh ciperaLts in cukaryotic cells upstream 
from, and in transcriptional ccuihul of, a first cistron; 

h) a second cistron downstream from the first cistron, under hanscriptional 
control cither of the first transcriptional promoter or under coauol of a second transcriptional 
promoter; 

t-) optionally for inductio n of a t hird gene product, a third cislruii clownstream 
from the second cistron, under transcripricm?! control riLhci of the first transcriptional 

I .-.-T+V- ~-~^*A +-oKio^iVri/\rtnl nTArtWPI 1 f\T \ %T\Aot COHtTOl Of ?* third 

pjAJUiUVCL VI UltUC-1 kVJlliiiii • 1 ■ utii W wi^upi*winM j/w»*w.ri, — 

Uauscriptianal promoter, and, 

d) a transcriptional tRrminaUir following each of the first, second and third 
cistron, unless w Ul first cistron or second cistron is followed by a second cistron or third 
eishon, lxjspccuvely, which Jacks its own transcriptional promoter and wherein at least either 
the first, second or third cistron encodes at leasL one immunogenic epitope of a human 
imimmodpfirjKricy virus antigen. 

Claim 51(previoasly preacuLcd). The plasmid DNA polynucleotide of Claim 50 
wlicrcin the first cistron encodes a human immunodeficiency vims (HIV) gene selected Jrom 
the group consisting of env, gag, g&g'P 01 ? gag/proi«*sfi, £ag and portions of pol not encoding 
a ftmtfinnaf polymerase, and pol. 

Claim 52(previously printed). Tlic plaamid DNA polynucleotide of Claim 50 
wherein the second cistron encodes a human immunodeficiency virus (HIV) REV gnrm if the 
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first cistron encudes an IIIV gene, the efficient expression of whirfi is dependent on 
availability within the cell expressing the HIV e ene of the REV gene product. 

Claim 53(prcviausly presented). The plasmid DNA polynucleotide of Claim >2 
wherein the first cistron encodes an HIV late gene selected &om env, gag and pol. 

Claim 54(previously presented). The plasmid DNA polynucleotide or Claim 53 
wherein the first cistron encode* an HTV antigen selected from the group consisting of HTV 
gpl60, HTV gpl20, HIV gp41, IIIV spl20 lacking a CD4 binding sile, mi HTV env with an 
immunologically altered V3 glycosylation pattern, and an HIV euv with substituted V*3 loop 
tips. 

Claim 55("previously presented). The plasmid DNA polynucleotide of Claim 52 
wherein the third cislruu encodes a cytokine oi a T-celi costimulatory element. 

Claim 56(previously presej)inl). The plasmid DNA polynucleotide of Claim 55 
wherein the cytokine is interferon, GM-CSF, or interleukin. 

Claim 57(previou5ly prcsci*i«i). The plasmid DNA polynucleotide of Claim 55 
wherein the T-ctll co3timulatory element is a gene encoding a B7 protein. 

Claim ^(previously presented). The plasmid DNA polynucleotide of Claim 50 
wherein the first cistron encodes a KEV-independenl ruirnsn immimtxleficiency (IIIV) 
epitope, the second cisiron encodes a cylut if*, and the third cistron encodes a T-celt 
costinnitamry element, wherein the first, second and third cistron may be presented in any 
combination* 

Claim 59(prcviously presented). The plasmid DNA polynxicleoticlc of Claim 58 
wherem the second cistron encodes an iaicrlmkiii, an interferon, or GM-CSF. and tJi© third 
cistron encodes a B7 piotcin. 

Claim 60(previously presented)* The plasmid DNA polynucleotide of Claim 50 
wherein cither of the second ood third cistron is under transcriptional control of the 
transcriptional promoter upstream of the firs), nisiron, a sequence is provided upstream oi 
each of Lhe swwmd and third ciatrons having the tunotion of an internal ribosome entry silt: 
(IRES) to effect efficient translation of thft second and third uistivns on a bi- or tri-cistronic 
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n.t* sengcr RNA transcribed from the beginning of the first cistron through each of the 
second and third cistrons up to Lhe hanscriptional tenninator following the second ur third 
cistron. 

Claim 61(previously p.escnted). The plasmid DNA polynucleotide of Claim 60 
wherein Lhe IRES is selected iirom encephalomyocarditis virus (FMCV) IRES, swine 
vehicular virus IKbS and polioviros TRES. 

Claim G2(previously presented). The plasmid DNA polynucleotide of Claim 60 
wherein the firet cistron encodes a human immunodeficiency virus (HIV) REV dependent 
gene, the second dshnn encodes REV, and the third cistron encodes a T-ucll mstimulatory 
element or a cytokine, and tether, wherein the first cistron is p.eccded by a transcriptional 
promoter and the second ami ihiid cistrons arc each preceded by an 1RHS and no 
transcxipl i m ial promoter. 

Claim 63(previ. .Dsly presented). The plasmid DMA polynucleotide of Claim 62 
wherein i.lie first cistron encodes an HIV j>pl60, the first cistron is (neccded by 
cytomegalovirus immediate early promoter, the sn;uiui cistron encodes HIV KfcV, the 
optional third cblrun encodes an interferon, GM-CSF, an interleukin, or a B7 protein. 

(Jlaim 64Cpreviously presented) A plasmid DNA polynucleotide which cannot 
replicate in r.nWaiyotic ceils in vivo and which comprises contiguous nucleic acid sequences 
capable of being expressed to produce a gene product upon introduction of the 
polynucleotide into eukaryotic tissues in wi«, wherein the gene product either acts as an 
inunijm»stiiimlant or as an antigen capable of generating an immune response, wherein the 
nucleic acid sequences encode: 

a) a spliced REV gnue, 

b) a spliced human immunodeficiency vims (HIV) immunogenic epitope; atiri\ 

c) optionally, a cytokine or a T-cell recognition clement. 

Claim 65(prevLously presented). The plasmid DNA polynucleotide of Claim 64 
wherein the HIV immunogenic epitope of step b) is a gene product expressed from an HIV 
gene selected from the group of HIV genes consisting of gag, gag-proleasr, unit emr or an 
irnmunosenic subportion thereof, the cytokine is inLeilcukin-12, and the T-ccll cosumulatory 
elemeni 5s a R7 protein. 
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Claim 66(picviou5ly presented). H» plasraid DNA polynucleotide of Claim 65 
wherein tbc env immunogenic epitope is a gene product expressed from an env open reading 
frame selected from the group consisting of HIV gpieo, HIV gpl20 and HIV gp41 . 

Claim 67(previously presenl*l). The plasmid DNA polynucleotide of Claim 65 
wherein the gag immunogenic epitope is pl7, p21> or p!5. 

Claim 6S(previously prewuied). A plasmid DMA polynucleodde coinpr ising a 
fat gene cmading an 1UV gag, gag protease, or env immunogenic epitope, the first gene 
containing a REV responsive element (RRE) or Laving been modified to contain an RRB, ihe 
tiret gene being operatively linked with a transcriptional promoter suitable for gent: 
expression in a mamma], the first gene being linked will. internal ribosomc entry site 
(IKES), and the IRES being linked with a second gene encoding a REV gene product, 
wherein said polynucleotide is non-replicating id eukaryotic cells to viva. 

Claim 69(canceled). 

Claim 70(prcviously presented), A pUwiud DNA polynucleotide which is non- 
repheating in eukaryolk rails In vivo, comprising: 

a) a eukaryotic transcriptional promoter; 

b) an open reading fhrnic 3' lo the tnm$criptional promoter encoding an 
hnmunogenic HIV epitope whercin the open reading frame has a spike i1»nor sequence at the 
5*-side of the open reading frame, a REV responsive element anywhere within the open 
reading frame, and a stop coduu encoding the termination of translation of the open reading 
frame; 

c) an internal ribosome entry Rite (IRES) 3' to the translation stop codon of 
the open reading frame; 

d) an open reading frame encoding a spliced HIV REV gene at the 3 f end of 

which is a translation stop codon; 

e) optionally, 3' to the REV translation stop codon, a second TRF.S, followed 
by an open reading frame encoding irnrnunomodularnry or irnuianostimulatory genes being 
selected from the group consisting of GM-CSF. IL-12, interferon, and aB7 protein; and, 

f) a tronscripuon-tenrunation signal 3 f of the must duwnstrcara open reading 
frame of step d) or optionally, susp e). 
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Claim 71(previniisly presented)* A plaamid ONA polynucleotide- wkirii is ncm- 
replicwiirtfi, in eularyotic cells in vivo, comprising sequences enrolling; 

a) aouksiyotlc transcription initiation 3i£nal; 

b) an HIV gene open reading frame (ORF) preceded by * lieteralogaus leader 
sequence such that expression of the HIV gene ORF dues not depend on availability of the 
HIV RfcV ejene product; 

c) a sequence which operates qs an internal ribosome euuy site (TRCS) 3' to 

the translation stop codon of the HIV ORF; 

d) a sequence ««uoding an ORF of a T-cell costimulatory element 3' to the 

IRES; and 

e) a transcription termination signal 3" lo the translation stop codon of the 
T-cell costimulatory drcnent 

Claim 72(previously presented) Tlic plasmid DNA polynucleotide of Claim 71 
wherein the HIV gene ORF in (b) is tPAgpl20 or tPA£pl60. 

Claim 73(previously presented). A plasmid DNA polynucleotide which is non- 
rcplicatfng in KuVaiyotic cells in vivo, comprising sequences encoding" 

a) a cukaryotic transcription initiation ?si£^ial; 

b) a first HP/ gene open leading fciisc (ORF) preceded by a hererologou* 
leader seiiwmas such that expression of the HIV gene ORF does not depend on availability of 
the IIIV REV gene product; 

c) a sequence which upeiatcs as an internal ribosome entry site (IRES) 3* to 
the imnslation stop codon of the first HIV UH>; 

rf) a second HIV gene opai railing frame (ORF) preceded by a heterologous 
leader sequence such that expression of the second HIV gene ORF does not depend on 
availability of the HIV REV gene product; and 

e) a transcription termination signal 3" to the translation stop codon of tne 
second HTV gate ORF. 
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Claim 74(curremly amended). A plasmid DNA polynucleotide which is 
non-replicaiiuB upon in vivo introduction into a mammalian cell and iuduces the 00- 
cxpression in the cell of (at least] two ^ products or [and not more than] three gene 
products, the polynucleotide comprising a first transcriptional promoter which operates in 
eukaryutic cells upstream from, and in transcriptional control of, a first cistron, a second 
cistron downstream from the first cistron, uu d» transcriptional control either of the first 
transcriptional promoter nr under control of a second transcriptional promoter, optional ly fer 
in^.ir.in.. nf a third gene pr oduct a third cistron downstream from the second cistxon, under 
transcriptional control either of the first transcriptional promoter or under control of the 
second transcriptional promoter, or under control of a third transcriptional piomotcr, and a 
transcriptional terminator following each of ib« fiist, second and third oistron, unless said 
first cistron or second cistmn is followed by a second cistron or third cistron, respmii vcly, 
which lacks iia own transcriptional promoter; wherein each of the first, second and optionally 
third cistrons encode 0 combination of any two to iliree of the following: 

1) tPA-fipl20 MN ; 

2) gpieOniB/IRES/^KaiB; 

3) gpl60nn; 

6) REV/gpl60; 

7) gp]6fWi; 

8) gpl60 from a clinical HIV isolate; 

9) nef, obtained from a clinical HTV isolate; 

U)tPA-gpl20 n rB; 

\ ?.) gji160 with structural mutations selected from the group consisting uf V3 loop 
subsrituttons from a clinical HIV isolate, Asu mutations to remove ateric carbohydrate 
obstacles to stnicniral, neutralizing, antibody epitopes; end CD4 binding site 
knockout mutants; 

13) sp41 with a signal peptide leader sequemw; 

14) gng(REVJgp\60; 

15) B7; 

16) GM-CSF; 

17) an inteiieukin; and, 

1%) a tumor associated antigen. 
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Claim 75(previously presented). A plasmid DNA polynucleotide construct 
selected from the group consisting of VlJns-(tat/rev SD), VI Jns-gpl60niB/IRES/rev IIIB (SD), 
VUns-gag-prtirreCSD), VI Jns-gag-prt niB , VUns-tPA, VUns-tPA-gp^OwN, V1J- 
SIV MA c25ip28 gag, VI J-SIVMAC25irief, and VI Jns-tat/rev/env. 

Claim 76(previously presented). The plasmid DNA polynucleotide of Claim 50 
wherein the first cistron contains an HTV gag gene or portion thereof which encodes a gag 
immunogenic epitope, the second cistron encodes a cytokine, and the third cistron encodes a 
T-cell costimulatory element, wherein the first, second and third cistron may be presented in 
any combination. 

Claim 77(previously presented). The plasmid DNA polynucleotide of Claim 76 
wherein the second cistron encodes an interleukin, an interferon, or GM-CSF, and the third 
cistron encodes a B7 protein. 
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